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A Theory-Based Motivational
Approach for Reducing

Alcohol/Drug Problems in College

William R. Miller, PhD
Radka T. Toscova, PhD
Joseph H. Miller, MSW

Victoria Sanchez, DrPH, MPH

The Campuswide Alcohol and Drug Abuse Prevention Program (CADAPP) was implemented and evalu-
ated over a 1.5-year span at the University of New Mexico (UNM). Drawing on self-regulation theory as a basis
for understanding motivation for change, the program was designed to increase risk perceptions and thereby
reduce the use of alcohol and other drugs among university students. The program was evaluated from 1988 to
1989 through repeated anonymous random sample surveys of all enrolled students on the UNM campus and on
a similar control campus not implementing new prevention efforts during the same period. As predicted, relative
to the control campus, students on the CADAPP campus after the program showed significantly higher per-
ceived risks from substance use and significantly reduced levels of alcohol and marijuana use. These findings
provide encouraging evidence for this theory-based approach to primary and secondary prevention.

SELF-REGULATION AND
MOTIVATION FOR CHANGE

Self-regulation theory provides a conceptual basis for understanding how people do
(or do not) effectively control and alter their behavior in adjusting to changes in the social
environment.1,2 It encompasses both normal processes of behavior change and develop-
mental deficits that may impair an individual’s self-control. As a conceptual tool for
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understanding why self-control sometimes fails, it has been particularly useful in
addressing addictive behaviors.3,4

Miller and Brown5 extended self-regulation theory as a model to guide both prevention
and treatment efforts. They conceptualized self-regulation as involving seven sequential
processes:

1. Information about the person’s present status is received from the environment.
2. This information is compared with personal goals, norms, and expectations.
3. A discrepancy is detected (or not) between the person’s current and desired state.
4. A discrepancy instigates motivation for change.
5. The person searches for ways to reduce the discrepancy.
6. A strategy for reducing discrepancy is planned.
7. The change plan is implemented.

This behavior adjustment process can occur rapidly and without conscious awareness
(automatic processing, as in overlearned behaviors such as driving a motor vehicle) or
with conscious awareness and intention (controlled processing). When behavior change
is made, the status/goal discrepancy decreases below an acceptable threshold, and behav-
ior change stops.

The psychology of self-regulation is useful in understanding not only normal behavior
but also apparently abnormal behavior. Addictive behaviors in particular can be under-
stood as a breakdown of one or more self-regulatory steps that ordinarily protect the per-
son from harm.3,5 The model draws together (a) reasons why normal self-regulation may
fail to correct substance use problems (e.g., faulty norm perception), (b) developmental
deficits associated with risk for substance use disorders that could compromise self-regu-
latory capacity, and (c) the impairing effects that psychoactive drugs themselves have on
processes of self-regulation. These three factors can interact to enhance or reduce risk for
problems related to alcohol and other drug use.

This framework, in turn, suggests specific strategies that could correct these problems,
depending on where in the self-regulation chain a disruption of normal behavior control is
occurring. Many of the approaches shown to be effective in the treatment of alcohol prob-
lems can be readily understood as strategies that compensate for deficient self-regulatory
processes.5,6 Norm correction and personal feedback of risk or harm are effective preven-
tion strategies that may affect the first three steps of self-regulation and thereby trigger
behavior change.7,8

Self-regulation theory can also be used to guide systemwide changes to decrease risky
behavior. Public health professionals have long recognized the interplay between individ-
ual and environment and the need to develop and implement population-based interven-
tions.9 Current social science theories and models of change, on which public health inter-
ventions are built, emphasize the importance of targeting multiple levels of change.10

Advocates of multilevel strategies propose that interventions target at least two levels of
change (individual, small group, organization, community, and policy) to achieve health
goals. The program described below included components specifically designed to target
each of these five levels.

College as a high-risk period. The misuse of alcohol and other drugs is linked to a host
of problems in college populations, due in part to the fact that traditional-age college stu-
dents are in the years of life when such risks peak, whether or not one is in college.
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Leaving home for college is often a person’s first major change of social environment, of-
fering a new set of options and norms. It can be a first real testing of the person’s ability to
regulate his or her own behavior.

Secondary prevention programs consistent with a self-regulation model have already
been tested on college campuses and found to reduce substance use in high-risk
subpopulations of students.8,11,12 The challenge we accepted in implementing this pro-
gram was to design a combined primary (universal) and secondary (targeted) prevention
program based on self-regulation theory to affect an entire campus population.

METHOD

General evaluation design. It is nearly impossible to evaluate the effectiveness of a
prevention program without some basis for comparison. Consequently, as we began plan-
ning to implement the new Campuswide Alcohol and Drug Abuse Prevention Program
(CADAPP) at the University of New Mexico (UNM), we sought a comparison campus to
use as a control against which to compare our progress. New Mexico State University
(NMSU), the second largest institution of higher education in the state (enrollment of
13,000), graciously agreed to serve as the control campus, in that there were no plans to
implement a new prevention effort on campus during the same 2-year period.

Impact of CADAPP was measured through anonymous surveys of students on each
campus, a relatively conservative approach. Study procedures were reviewed and
approved by the university human research review committee, which found the study to
be exempt from consent procedures because survey responses were anonymous. The
UNM baseline surveys were completed late in the fall semester (November 30) of 1987,
just prior to the launching of CADAPP. The NMSU baseline surveys were completed in
the spring semester (March 4) of 1988. To complete the study within a 2-year period of
funding, the surveys were repeated toward the end of the spring semester of 1989, when
CADAPP had been fully implemented.

The campus. UNM is the largest university in the state of New Mexico, with an enroll-
ment stabilized around 24,000 students (53% women). Like the state’s population, the
study body represents a blend of cultural groups, including 23% Hispanic and nearly
1,000 Native American people. Most students (90%) live off campus, so any intervention
to affect the larger student body needed to occur primarily when classes were in session.

At the time CADAPP was implemented, several other programs were already under
way, including alcohol/drug education programs through the student health center and
assistance programs for university employees and students. A wellness center was also
operating on campus, providing general health consultations to students as well as
employees of UNM.

Program goals. The overall goal of CADAPP was to foster a dominant campus atmo-
sphere, consisting of personal and collective attitudes that would favor the following as
perceived norms:

1. Abstinence from alcohol and drugs is acceptable in all situations.
2. Use of illegal substances is unacceptable in all situations (drug-free campus).
3. Moderate use of alcohol is not opposed in low-risk situations (although alcohol use

on campus was and is highly regulated).
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4. Any use of alcohol is unacceptable in high-risk situations such as driving or in any
situation by persons younger than legal age (21).

5. Heavy drinking is unacceptable in all situations.

These goals were consistent with the congressional funding intent to persuade nonusers
to remain nonusers, encourage occasional drug users to stop, and urge regular users to
reduce or eliminate their use. These goals also matched well the risk perception (discrep-
ancy) component that is a key to instigation of change within a self-regulation model.

The Program

Initially, CADAPP was planned to include 11 components involving both universal
and targeted prevention activities. This two-tiered approach was designed to complement
existing services on campus. One additional component was added at the end of the 1st
year. The universal prevention strategies were as follows.

Print media. This strategy made use of printed materials disseminated throughout the
UNM community. Educational materials included enclosures in the schedule of classes;
posters; 10,000 wallet-sized information and resource cards distributed at multiple sites,
including the bookstore and libraries; 2,500 health-oriented pamphlets distributed
through the student union and wellness centers; and 5,000 free copies of a “Coping With
College” survival handbook widely distributed on campus. These materials were in-
cluded in new student orientation, in alcohol and drug awareness weeks on campus, and
in numerous presentations to student groups and organizations. They were designed spe-
cifically to trigger self-regulation through risk perception enhancement. An example was
a “Zero Behind the Wheel” campaign with a poster drawn by cartoonist Mort Walker
(Beatle Bailey) using his character Zero to illustrate the theme that the only safe blood al-
cohol level when driving is zero. More than a thousand copies were distributed, along
with 20,000 plasticized information cards showing the length of time that men and
women must wait to reach zero blood alcohol after drinking various amount over different
periods of time. A postprogram survey indicated that nearly 5,000 UNM students
(20.4%) recognized the poster. Although the “Coping With College” handbook had only
been available for 3 months at the time of posttesting, 24.2% of students said they were fa-
miliar with it.

Perhaps the highest-profile print media component, however, involved features in the
Daily Lobo, a campus newspaper with a daily circulation of 14,500 copies. Besides five
feature articles written by Lobo reporters, the first author contributed a monthly column
emphasizing a central motivational theme of CADAPP—the ways in which alcohol and
other drugs adversely affect things that matter to college students (e.g., memory and brain
functions, social roles, grades, sexuality, career options, and success). Other columns
provided information about the continuum of substance use problems (it is not just alco-
holics), national norms, medically recommended limits, and the fact that high tolerance is
a sign of risk and not safety. On the postprogram survey, 25.3% of respondents said they
had read the CADAPP column in the Daily Lobo. Cartoons spoofing common advertising
myths (e.g., alcohol makes you sexy, drinking is associated with achievement) were also
printed in newspaper and poster format. Furthermore, we observed that the Lobo staff,
without our solicitation, dramatically increased unpaid public service ads on the preven-
tion of drinking and driving from 2 such ads during the prior spring semester to 34 in the
first 8 weeks of the fall term alone during CADAPP’s 2nd year. Overall, 52.1% of stu-
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dents on the postprogram survey recognized the CADAPP name and logo, indicating that
this high-profile print approach did succeed in reaching its audience.

Videotapes. A videotape was developed for use in freshman orientation sessions, invit-
ing new students to participate in a brief workshop on “Striking a Healthy Balance in Col-
lege.” Of the hundreds of students shown this film, 17% attended the workshop. A series
of five videotapes was also prepared for use in a “Coping With College” course that was
developed through CADAPP, including a unit on alcohol and other drugs. This one-credit
elective course enrolled 408 freshmen. Instructional materials on alcohol and other drugs,
including videotapes, were placed in a CADAPP teaching resource center and publicized
to university faculty and staff. During the 2nd year of the program, materials were
checked out by 67 different users.

Speakers. Ten experts in alcohol and drug studies were brought to the campus to give
open lectures, with particular focus on drinking and driving issues. Attendance averaged
30 to 40.

Peer education. UNM students were offered the opportunity to be trained as peer edu-
cators to work for elective college credit in another prevention program targeting second-
ary school students. This option engaged only a dozen students.

Computer resources. A blood alcohol concentration (BAC) education software pro-
gram was prepared and publicized through UNM computer systems.13 It allowed students
anonymously to interact with the program and obtain a personalized BAC table showing
the projected levels reached by various amounts of drinking within specified time peri-
ods, adjusted to gender and body weight. Skinner’s14,15 lifestyle assessment software was
also installed, offering a free and confidential review of 15 areas of lifestyle risk. In the
post-CADAPP survey, 20% of respondents said they were aware of or had used the BAC
program, and 14% had used the lifestyle assessment program.

Campus policy. Members of the CADAPP staff also worked with UNM administrators
to review and revise campus policy with regard to alcohol and other drugs. The new pol-
icy, which was officially adopted, included a tightening of regulations for alcohol/drug
use on campus, serving of alcohol at UNM sporting events and other functions, and
on-campus advertising. Because the new policy did not take effect until after CADAPP
had ended, it is unlikely that this component had any impact on postprogram results.

Campuswide events. In its 2nd year, the CADAPP office assumed responsibility for
coordination of Alcohol Awareness Week and Drug Awareness Week, as well as annual
participation in information fairs, “welcome back days,” and new student orientation.

Other components of CADAPP targeted particular at-risk segments of the campus
community. These included the following.

Drinker’s checkup. Students were offered a free and confidential “drinker’s checkup”
through the UNM Psychology Clinic. It was advertised through the campus newspaper
and brochures as being “for drinkers who would like to find out whether alcohol is harm-
ing them in any way.” It was meant to provide a low-threshold further step that problem
drinkers could take as their awareness was raised through the larger CADAPP programs.
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The checkup has been described in detail elsewhere16,17 and has been shown in a separate
series of trials to attract problem drinkers who otherwise do not seek treatment and to re-
sult in a significant reduction in their drinking.18,19 It involved a 2-hour assessment, fol-
lowed a week later by a 1-hour session in which the student received personal feedback of
results in an empathic and supportive manner. In the postprogram survey, 24% of students
said they had heard about the drinker’s checkup, and a total of 117 individuals availed
themselves of the service.

Referral services. Because referral channels were already available on campus,
CADAPP did not itself need to provide referral services. Instead, we developed a di-
rectory of alcohol/drug services available in the community, as well as a wallet-sized
resource card listing phone numbers for many on-campus services used by students,
including alcohol/drug services. These materials were made widely available on cam-
pus in public places such as the student union, as well as through campus health and
social service offices. Approximately 2,000 directories and 10,000 resource cards
were distributed.

Concerned others. People with alcohol/drug problems who are not currently moti-
vated to change or seek help can often be reached through concerned friends and family.
We had planned to implement a consultation service for people who were concerned
about the alcohol or other drug use of a loved one. Implementation was delayed, however,
and did not begin during the study period. This component later stimulated a series of pro-
grams that were offered and evaluated, involving more than 200 concerned family mem-
bers in individual consultation,20 but nothing in this component could have influenced
CADAPP outcomes.

Resourceful people training. This component trained volunteers from the campus
community to be able to recognize alcohol/drug problems and to respond in a manner
likely to increase motivation for change. An 8-hour Saturday workshop was developed
and publicized to UNM students, faculty, and staff. It covered basic information about the
nature and development of substance use problems, an introduction to motivational inter-
viewing,21 and a review of referral resources. A broad mailing titled “Who Cares About
UNM Students?” brought a total of 58 participants to three workshops. Volunteers came
particularly from on-campus activity and housing units. After completion of the work-
shop, participants received a thank you letter from the president of the university, as well
as a round program logo sticker as “One of UNM’s Resourceful People” that they were
encouraged to display on their doors to identify them as a potential resource for those
seeking information or help. This program had more limited visibility; only 11.8% of
postsurvey respondents recognized the program by name.

Alcohol self-control training. One additional component was developed to target
on-campus fraternities. A six-session “Alcohol Skills” training program was developed
and offered to fraternities through personal contacts with the leadership of each house. Its
content drew on self-control training22 and innovative prevention approaches developed
by Marlatt et al.12 Only two fraternities participated, with a total of 60 students trained.

Components of the CADAPP program reached a relatively high proportion of UNM
students. At the follow-up survey, 87% of students were aware of and 57.5% had partici-
pated in at least one of the program activities.
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Surveys. A campus Chemical Health Survey was developed, focusing on the two pri-
mary targets for change: alcohol and other drug use and perceptions of related risk. All
questionnaires were completed anonymously. To encourage participation, those who re-
turned the survey (by mail) were entered into a lottery for cash prizes by separating a num-
bered ticket, returning one part with the completed survey and retaining the other half.
Winning numbers were announced through the campus newspaper, the Daily Lobo. As an
additional incentive for the follow-up survey, respondents were invited to participate in a
contest to guess the actual levels of alcohol/drug use on campus, as revealed by the first
survey. The guesses, which were generally vast overestimates, were published in sum-
mary form along with correct answers in the Daily Lobo, thus serving as a further norm
correction component. The follow-up survey also queried respondents’ awareness of and
participation in CADAPP program components, as reflected above. Follow-up surveys
were conducted on the two campuses late in the spring semester following implementa-
tion of CADAPP (17 months after the baseline survey at UNM).

Besides demographic information, the surveys included quantity frequency questions
to assess the students’ current use of alcohol and other drugs in “a typical month of 30
days.”23 Drugs were separated into 10 groups to provide a clearer picture of use. A range
of related problems was also queried.

Risk. Risk assessment included 13 items regarding the extent to which students per-
ceived risk or consequences related to alcohol or other drug use. Personal risk for alcohol
and other drug problems was judged relative to students’ perceptions of “most people”
(ranging from 1 = higher than most people to 3 = lower than most people). Students also
reported (3-point scale) their perceptions of the seriousness of alcohol/drug problems on
campus and rated (4-point scales) perceived risk related to being a passenger in a vehicle
driven by a person who had consumed three or more drinks or had been using illicit drugs.
Students were also asked to report the frequency with which they engaged in these risky
riding-with behaviors. Finally, students were asked to rate (5-point scales) the extent to
which having three or more drinks per day places a person at risk for health problems, ac-
cidental injury, getting into trouble, poor grades, and (for women who drink while preg-
nant) birth defects.

Use. Use measures (14 items) included a frequency (number of drinking days per 30)
and quantity index of drinking (number of standard drinks consumed per drinking occa-
sion; range: 0-15) that were multiplied to form a single quantity frequency measure (num-
ber of drinks per month). Adding to this a traditional variability dimension,24 we also
asked how often students consumed three or more drinks per day and six or more drinks
per day (6-point scale from 1 = never to 6 = daily or almost daily). Recent drug use was
measured by asking respondents about the frequency and recency with which they used
10 types of drugs (using commonly recognized names): cannabis, cocaine, other stimu-
lants, tranquilizers, sedative-hypnotics, hallucinogens, opioids, phencyclidine, amyl and
butyl nitrates, and inhalants such as glue, paint, or gasoline (4-point scale ranging from 1 =
never to 4 = at least once in the past month). Finally, a 4-item scale queried cigarette
smoking rate. All items queried current use.

Problems. Problem measures included 14 indicators of alcohol dependence and ad-
verse consequences of heavy drinking or illicit drug use in the prior year. Six items asked
about the frequency (6-item scale) of driving after three or more drinks, being unable to
stop thinking about alcohol, being unable to stop drinking once started, being unable to
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remember a portion of a drinking episode (blackout), needing a drink first thing in the
morning, and feeling guilt or remorse after drinking. Other items asked whether the re-
spondent or someone else had been injured as a result of the respondent’s drinking and
whether anyone had been sufficiently concerned to advise him or her to cut down or stop
drinking. Two items asked the extent to which the respondent anticipated problems if his
or her current drinking or drug use continued at its present level. Finally, four items as-
sessed self-admission of having current alcohol problems, current drug problems, past al-
cohol problems, or past drug problems.

The quantity frequency questions used in this study have been found to have excellent
test-retest reliability and provide estimates of substance use that are reasonably similar to
those resulting from detailed interviews.23 Problem measures of the kind used in this
questionnaire have also been found to yield reliable estimates.24-25 Specific psychometric
information was not compiled for other questionnaire items (e.g., risk estimates).

It was hypothesized that relative to the control (NMSU) campus, the CADAPP (UNM)
campus would show at posttest (a) higher perception of risks related to heavy drinking
and other drug use, (b) lower use of alcohol and other drugs, and (c) fewer problems
related to alcohol and other drug use. These three domains comprised the primary out-
come variables for this study.

Factorial analysis of variance was the primary analytic approach, with time (pre vs.
post), gender, and campus (CADAPP vs. control) as factors. Although no specific gender
differences were predicted in response to CADAPP, this factor was included to study
whether men versus women might be more responsive to the prevention programming.

RESULTS

Survey samples. At baseline (fall) assessment, 1,400 surveys were distributed to en-
rolled UNM students, a sample of approximately 6% selected randomly by the univer-
sity’s computerized mailing list program. Of these, 567 surveys were returned and usable
(41%). At the control campus, 1,080 surveys were distributed to a random sample of stu-
dents, 457 of whom returned them (42.3%). Parallel surveys were distributed during the
month before spring term final examinations at both campuses in the following year. The
return rates were 431 (31%) at UNM and 434 (34%) at NMSU. Demographic characteris-
tics of students participating in the four surveys are shown in Table 1 and are generally
consistent with the composition of student bodies at the two campuses. Return rates were
lower at follow-up on both campuses but did not differ between campuses at either pretest
or follow-up.

The proportion of females in the UNM survey was somewhat higher at pretest, χ2 (1) =
7.99, p < .01, but did not differ significantly from the NMSU campus at follow-up. Con-
sistent with campus composition, ethnic representation was different (p < .001) at both
pretest and follow-up, owing primarily to a higher proportion of Hispanic respondents on
the NMSU campus than on the UNM campus. Students at NMSU were also younger than
UNM respondents (p < .001) at both pretest and follow-up. The proportion of married stu-
dents was higher at UNM than at NMSU at both pretest and follow-up.

Preprogram differences on dependent measures. To evaluate preintervention equiva-
lence of the two samples, student data were compared at baseline for UNM versus NMSU
surveys. On ANOVAs with group and gender as the two factors, the two campuses did not
differ significantly on most of the variables comprising the three outcome scales, nor
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were there any significant gender-by-campus interactions. Within the use scale, NMSU
students reported drinking significantly more per occasion than did UNM students, but
when frequency was taken into account (on the Q-F index), this difference disappeared
even though the two campuses did not differ significantly on frequency of drinking. UNM
students reported a higher rate of illicit drug use—computed as the total of all 10 drug use
items, F (1, 1018) = 26.94, p < .001—at baseline, reflected in significantly higher rates of
use for marijuana, cocaine, amphetamines, tranquilizers, sedatives, heroin, and LSD. On
the 14 components of the problems scale, UNM students reported a higher rate (with α
uncorrected for multiple tests) on only 1 item: perceived problems related to illicit drug
use, F (1, 993) = 13.86, p < .01. Within the 11 items of the risk scale, UNM students per-
ceived themselves to be at greater risk of having future drug-related problems should their
drug use not change, F (1, 976) = 12.46, p < .001. Thus, a consistent preprogram picture

752 Health Education & Behavior (December 2000)

Table 1. Demographic Characteristics of the University of New Mexico (UNM) and New
Mexico State University (NMSU) Samples From Pre- and Postprogram Surveys

UNM NMSU
(Program Campus) (Control Campus)

Variable Pre Post Pre Post

Gender (%)
Females 62.8 58.4 54.7 62.2
Males 37.2 41.6 45.3 37.8

Ethnicity (%)
White, non-Hispanic 76.2 72.2 67.2 59.0
Hispanic 16.2 19.5 28.4 29.7
Native American 2.1 3.0 0.4 6.4
Asian 2.3 1.4 1.5 2.1
African American 0.9 1.4 0.9 1.4
Other 2.3 2.1 1.5 1.6

Age
Median 25 26 22 22
Mean 28.2 28.5 26.6 25.7

Enrollment (%)
Freshman 14.3 6.3 21.7 18.9
Sophomore 17.1 18.1 21.2 23.7
Junior 19.0 20.9 19.3 20.3
Senior 15.9 20.4 24.1 25.5
Nondegree 11.1 9.5 7.4 8.4
Graduate 22.6 24.8 6.3 3.2

Living on campus (%)
Dormitories 9.5 8.2 28.9 29.0
Fraternity/sorority 2.6 2.4 1.1 1.8

Marital status (%)
Single 55.6 54.6 63.3 65.5
Married 35.2 37.7 30.0 25.3
Divorced 8.3 7.5 6.0 8.3
Widowed 0.9 0.0 0.7 0.9

 at SAGE Publications on May 7, 2009 http://heb.sagepub.comDownloaded from 

http://heb.sagepub.com


emerges, whereby students on the CADAPP (UNM) campus reported higher rates of drug
use and drug-related problems and a higher perception of future risk from their current
drug use, relative to students on the control campus.

As is commonly reported,24 there were substantial differences between men and
women on drinking variables. With the two campus samples combined, males reported
significantly more alcohol use, F (1, 992) = 40.5, p < .001, and overall drug use, F (1,1018) =
15.4, p < .001. Men were more likely to report drinking and driving, F (1, 1014) = 41.9,
p < .001, and having a drinking incident that resulted in an injury, F (1, 802) = 18.7, p <
.001. Females were also generally more likely at baseline to perceive greater risks related
to alcohol and other drug use.

Differences between campuses at follow-up. In this quasi-experimental design, pro-
gram effects could appear as significant differences between campuses at the
postprogram follow-up that had not been present at baseline or as the disappearance at
follow-up of significant differences that had been present before program implementa-
tion. One-way ANOVAs were conducted to compare the UNM and NMSU campuses at
follow-up. (ANCOVA adjusting for preprogram levels was not possible because on ran-
dom anonymous surveys, we could not match individual follow-up scores with baseline
values.)

Changes in substance use. At follow-up, compared with the CADAPP (UNM) cam-
pus, NMSU students on average reported not only drinking significantly more drinks per
occasion, F (1, 835) = 17.91, p < .001, but also higher rates of drinking three standard
drinks, F (1, 835) = 8.11, p < .01, and six standard drinks per day, F (1, 835) = 15.69, p <
.001. This resulted in a higher rate of drinks per month (quantity × frequency), F (1, 835) =
7.35, p < .01 (see Figure 1). No difference had been present on the latter three variables at
baseline, and the change resulted from a moderate decrease in drinking on the CADAPP
campus paralleled by a moderate increase in drinking on the control campus.

On total drug use, UNM students continued to report a higher overall rate of use, F (1,
863) = 11.49, p < .001, accounted for now by only two specific drug classes on which sig-
nificant differences remained: tranquilizers, F (1, 839) = 10.93, p < .001, and LSD, F (1,
835) = 11.65, p < .001—two drugs not specifically targeted by the CADAPP program.
Pretest differences on marijuana, cocaine, amphetamine, sedative, and heroin use were no
longer significant. Again, this change occurred because of a modest increase in drug use
on the control campus, paralleled by a modest decrease in use of these drugs on the
CADAPP campus.

Changes in problems. Students on the control campus at follow-up (relative to students
on the CADAPP campus) reported a higher rate of driving after drinking, F (1, 863) =
8.06, p < .01, and a higher rate of alcohol-related problems, F (1, 702) = 10.85, p < .001.
This is consistent with the higher reported rates of drinking and binge drinking on the con-
trol campus. The higher rate of drug-related problems on the UNM campus at baseline
was no longer significantly different from the control campus at follow-up.

Changes in perceived risk. The principal motivational mechanism through which we
sought to change drinking and drug use behavior was by influencing perceptions of risk,
with particular emphasis on goals valued by college students. It was therefore important
that we assess changes on this dimension as well. Once again, the pattern is consistent,
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with students on the control campus reporting higher rates of risky behaviors and lower
perceived risks associated with drinking. NMSU students reported more frequent riding
with a driver who had been drinking, F (1, 807) = 23.72, p < .001, and perceived less risk
in doing so, F (1, 852) = 7.33, p < .001. There had been no pretest differences on these
variables. Relatedly, at baseline, UNM students had reported a higher rate of riding with a
drug-using driver, a difference no longer apparent at follow-up. Similarly, UNM students
at pretest had perceived themselves to be at significantly higher risk for developing prob-
lems related to their drug use, a difference no longer present at follow-up.

Within-campus changes. Had we analyzed only the differences between pretest and
follow-up scores within a single campus, a rather different picture would have emerged.
Despite the large sample, there were no significant changes (even at p < .05) at the UNM
campus on use or problem measures. On risk variables, UNM students were less likely at
follow-up (than at pretest) to ride with a driver who had been using drugs (p < .01) and
were more likely to perceive alcohol problems (p < .05) and drug problems on campus (p <
.05). On the control campus, there was a significant increase in the frequency of having
six or more drinks per day (p < .01), as well as increased perception of risks associated
with alcohol use (p < .01) and drug use (p < .001). A few outcome variables that can be
simply presented as population percentages are shown in Table 2 to illustrate the effects
described above.

Finally, we examined ANOVAs for indications of whether men and women responded
differentially to CADAPP. No gender-by-time interactions reached a significance level of
p < .01 in comparisons of pretest versus follow-up scores in the UNM sample on any of
the 41 outcome scales, suggesting that college men and women responded similarly to the
prevention efforts.
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Figure 1. Average alcohol use by students on experimental and control campuses.
NOTE: CADAPP = Campuswide Alcholo and Drug Abuse Prevention Program.
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It must be noted that we tested 41 outcome variables and have reported p values with-
out Bonferroni adjustment to protect against Type 1 error. If we make the most conserva-
tive familywise adjustment (.05/41), only differences at p < .001 are interpreted as statisti-
cally significant. By this more stringent standard, the only new differences that appeared
at follow-up are those on alcohol variables, with control respondents (relative to
CADAPP campus students) reporting heavier drinking (more drinks per drinking day),
more frequent binge drinking (six or more drinks), and a higher level of alcohol-related
problems, along with more frequent riding with a driver who has been drinking and less
perceived risk in doing so.

DISCUSSION

Our findings provide encouraging evidence for the effectiveness of this self-regulation-
based prevention program on a college campus. We subjected the program to a stringent
test: its ability to yield changes in respondents randomly surveyed from the full popula-
tion. Even by conservative statistical standards, differences remained on drinking vari-
ables at follow-up. It is clear that drinking went up on the control campus, relative to the
campus exposed to CADAPP. To a lesser extent, the use of other drugs decreased more on
the prevention campus.

The Importance of a Control Group

A noteworthy point is that had there been no control campus in this study, we would
have concluded incorrectly that the prevention program had little or no impact on student
alcohol and drug use. Although there were increases among UNM students in perceived
problems on campus (which might be interpreted as either good news or bad news), the
absolute declines in alcohol/drug use seen from pre- to postprogram evaluations were
modest and not statistically significant, even in a large sample. What we would have
failed to recognize is the seasonal variation in drinking on a college campus. In retrospect,
it is plain enough. In mid-winter, students may be more focused on their studies. By the
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Table 2. Illustrative Outcome Percentages for University of New Mexico (UNM) and New
Mexico State University (NMSU) Samples From Pre- and Postprogram Surveys

UNM NMSU
(Program Campus) (Control Campus)

Variable Pre Post Pre Post

Regularly having three or
more drinks per day 34.6 33.9 46.7 57.6

Marijuana use in past month 14.5 9.3 7.7 9.6
Cocaine use in past month 2.3 2.1 1.5 1.8
Riding with driver who has
been drinking 46.0 41.0 52.8 56.1

Riding with driver who
has used drugs 27.8 21.9 21.3 26.0
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end of the spring term, friendship groups (the primary context within which college sub-
stance use occurs) are well established, final exams are approaching, the weather is beau-
tiful, and students grow tired of the rigors of study. The control campus brought this sea-
sonal drift to our attention, and without it we would not have realized that an increase in
use would be expected from pre- to posttest as a coincidence of our evaluation sched-
ule—an increase that the prevention program appears to have prevented. Instead of
increasing steeply, binge drinking declined modestly on the program campus. Similarly, a
significantly higher level of various categories of drug use at UNM before implementa-
tion of CADAPP had disappeared by follow-up, a change we would not have detected
without the control campus. Measuring changes using a random population survey is a
difficult test of prevention programming. Although meaningful in a large population,
changes resulting from a universal prevention program are often small in magnitude and
are easily missed without a reasonable standard against which to judge program
performance.

Some Study Limitations

Of course, one cannot confidently conclude from this quasi-experimental design that
the observed difference between campuses was due to CADAPP. Neither can changes be
attributed to particular components of this multifaceted program or directly support the
self-regulation model on which it was based. Many factors can influence substance use
levels, though we were not aware of any unusual conditions that would have differentially
influenced the campuses. The usual environmental influences—such as prices, taxes,
state regulations, campus policies, and enforcement—did not change substantially dur-
ing the study period. Neither was there any reason to expect that students on the two cam-
puses would respond differentially to anonymous surveys. The only obvious difference
between the two campuses that might be expected to affect substance use differentially
was the implementation of the prevention program at UNM.

Some limitations of this study must be acknowledged. All outcome data were derived
from anonymous random sample surveys that allowed no opportunity to corroborate
self-report and prevented the specific matching of individual pretest and follow-up
scores. This is an inherent limitation in the use of anonymous surveys to sample an entire
population for effects of prevention programming that would affect both campuses simi-
larly. The rate of return of questionnaires was low (42% at pretest and 33% at follow-up
overall). Although the demographics of respondents were similar to those for the campus
populations, we were not able to compare directly the characteristics of responders versus
nonresponders, not having collected data regarding nonresponders. Baseline data were
collected 3 months later on the control campus than on the CADAPP campus, although
follow-up surveys were completed simultaneously. The two campus populations were
similar but by no means identical at baseline, and campuses were not randomly assigned
to intervention versus control conditions. Thus, the design was quasi-experimental and
cannot be interpreted with the confidence of a randomized trial.

Implications for Practice

When exposing an entire population to a “preventive” intervention, one has a special
ethical obligation to ensure that the intervention is likely to be beneficial or at least to eval-
uate it so that its impact can be judged reliably. This study consolidated for us the vital
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importance of having a control with which to compare outcomes. Without it, we might
have discarded an effective approach. Similarly, in an uncontrolled design, one could fail
to detect a detrimental effect of an intervention.

The CADAPP program also illustrates the usefulness of developing interventions that
are multifaceted, multilevel, and ongoing. To affect an entire campus population, we rea-
soned that broad and varied approaches were warranted. This is sometimes criticized as a
“shotgun” approach, and indeed one cannot at this level determine the relative importance
of specific components. The finding of an effective multilevel program such as CADAPP
can be followed up with further studies (such as additive and subtractive designs) of the
impact of its parts. It is also quite possible, however, that the effectiveness of a multifac-
eted program lies precisely in the synthesis of its components, in their joint and interactive
effects. From this perspective, dismantling studies are rather like removing parts of an
automobile engine to see which one makes it run.

Our findings also suggest that a clear theoretical perspective can be helpful in design-
ing a multilevel program, so that all of its components function with a common rationale.
Self-regulation theory has been quite useful in understanding the etiology and treatment
of behavior problems, and this study illustrates how it can be used effectively to guide pre-
vention programs as well.

Institutionalization of the Program

An encouraging closing note is that within 2 years after federal funding ended for the
CADAPP program, it received “hard money” status through recognition and support of
the university administration. The program continues with UNM funding, more than a
decade after its inception, and is now affiliated with the Center on Alcoholism, Substance
Abuse, and Addictions (CASAA). Program elements have evolved and changed over
time, but much of the original approach remains. The program and its advisory board
have become an important forum for reviewing and changing alcohol and other
drug-related policies on campus. To date, campuswide policy changes have included (a)
significant strengthening of alcohol use and sponsorship policies; (b) a broad ban on
tobacco use (smoke-free campus in most university buildings, organized outdoor events,
and university vehicles); (c) a variety of new disciplinary policies for students, faculty,
and staff; (d) mandatory drug testing programs in selected jobs and programs; and (e) the
development of a safe and effective response with employees who show signs of impair-
ment on the job. The drinker’s checkup program was subsequently expanded to include
all psychoactive drugs and has been institutionalized as a regular service through the stu-
dent health center and UNM’s employee assistance program. Such program
institutionalization is likely to promote maintenance and continuation of gains, which we
are monitoring through repeated campus surveys.
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